A novel dehydrocyanation reaction involving boron hydrides is described. This reaction has been applied to the synthesis of new boronated ketones: di(o-carboran-1-ylmethyl)ketone (8a) and (o-carboran-l-ylmethyl)benzylketone (fib). The stepwise alkylation of commerciallyavailable N-(diphenylmethylene)aminoacetonitrile yielded a,a-disubstituted-[N-(diphenylmethylene)]aminoacetonitriles, 4, which, when reacted with decaborane-acetonitrile complex, undergoes the elimination of hydrogen cyanide. The acid hydrolysis of these dehydrocyanation products, 3. afforded the corresponding ketones, g.
Introduction
Generally, the better leaving groups in organic structures are those that are the conjugate bases of strong acids. By that criterion alone, the cyano would be considered to be a very poor leaving group (pKa of HCN is 9.22). However, there are examples of dehydrocyanation reactions involving alkylated α-aminonitriles. During the course of synthesizing a series of carborane-containing amino acids, 6 we observed a novel dehydrocyanation reaction that occurred in the preparation of carboranes derived from a,a-disubstituted-[N-(diphenylmethylene)]aminoacetonitriles. In this paper, we have explored the generality of this novel elimination reaction and a possible mechanism by which the cyano function has become activated and thereby has been transformed into a leaving group.
Results and Discussion
In a previous paper, 6 the synthesis of ocaiboranylalanine is described that involved phase transfer alkylation, boronation and hydrolysis of N-(diphenylmethylene)aminoacetonitrile. The sole product in high yield was the expected amino acid. When the same procedure was applied to the synthesis of a,a-di(ocarboran-1-ylmethyl)glycine, a second product was obtained, in the boronation reaction, which was unexpected. To determine what causes the elimination of hydrogen cyanide, the compounds 4a and 4b (independently) were refluxed in either toluene, or xylene but there were no changes in 4a or Similarly, refluxing 4a, and 4b, in the presence of decaborane likewise produced no changes. However, in the presence of decaborane-acetonitrile complex dehydrocyanation occurred (Scheme 2). Compounds 4a end 4b were transformed to 3a and 2b (respectively). 2 ] can be transferred from one ligand to another, we suggest the displacement reaction between bis-acetonitrile-decaborane and compound 4 is the first step in this elimination reaction. The formation of the intermediate 5 or the intermediate, in which both acetonitrile molecules of the decaborane complex are exchanged with a molecule 4, activates the cyano group and prompts its elimination. The loss of a ß-hydrogen results in the formation of the compounds 3-Furthermore, the possible driving force for the dehydrocyanation is provided by an increase in resonance stabilization (the conjugated system formation) and a reduction in steric strain. To determine whether this phenomenon is characteristic only for carborane-containing α,α-disubstituted-[N-(diphenylmethylene)]-aminoacetonitriles we investigated the reaction of α,α-dibenzylsubstituted derivative g with decaborane-acetonitrile complex. These results indicate that dehydrocyanation is a general reaction for any α,α-disubstituted-[N-(diphenylmethylene)]aminoacetonitriles having a hydrogen in the ß-position that can undergo the elimination of hydrogen cyanide when the cyano group is activated by the decaborane-acetonitrile complex in boiling toluene. Furthermore, the products of dehydrocyanation are suitable substrates for the synthesis of ketones. Acid hydrolysis of compounds 3a and 3b afforded two novel carborane-containing ketones: di(o-carboran-1-ylmethyl)ketone (8a) and (o-carboran-l-ylmethyl)benzylketone (fife) (Scheme 5). In the conclusion, we have discovered a novel dehydrocyanation reaction which has been applied to the synthesis of new boronated ketones (Scheme 5). The stepwise alkylation of commercially-available N-(diphenylmethylene)aminoacetonitrile yielded a,a-disubstituted-[N-(diphenylmethylene)]aminoacetonitriles, 4, which, when reacted with decaborane-acetonitrile complex, undergoes the elimination of hydrogen cyanide. The acid hydrolysis of these dehydrocyanation products, 3, afforded the corresponding ketones, S
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Experimental Section
FT-NMR spectra (proton and carbon) were obtained at The Ohio State University Chemical Instrument Center using a Bruker AM500 (carbon and proton) and in College of Pharmacy OSU using Bruker AC250 (proton spectra). Chemical shifts (δ) are reported in ppm downfield from an internal tetramethylsilane standard. Coupling constants (J) are reported in Hz. IR spectra were recorded on a RFX 40 FT-IR spectrometer (Laser Precision Corp.). The spectra were in accordance with the proposed structures. Melting points were determined on a FisherJohns melting point apparatus and are reported uncorrected. Mass spectra were obtained at The Ohio State University Chemical Instrument Center on Finnigan MAT-900 mass spectrometer. Elemental analyses were performed by Galbraith Laboratories, Inc., Knoxville, TN and Atlantic Microlab, Inc., Norcross, GA. Silica gel 60-F254 glass plates (Merck) were used for TLC. Compound visualization was achieved with UV light (254 nm), iodine, and spraying with 0.06% PdCI 2 / % HCl (boron) and subsequent heating at 120°C for 10-15 min. Silica gel 60 (70-230 mesh ASTM -Merck) was used for column chromathography. Reagent-grade solvents were used for reactions and chromatography. Toluene was distilled from sodium.
3-<o-Carboran-1-yl)-2-(prop-1-ynyl)-2-[N-<diphenylmethylene)]aminopropionitrile (2a)·
To a solution of 3.67 g of 3-(o<artK)ran-1-yl)-2-[N-(diphenylmethylene)]amino-propionitnle (la) in 130 mL of dry acetonitrile were added 7.06 g of anhydrous potassium carbonate, 0.95 g of tetra-nbutytammonium bromide. A 2 mL of propargyl bromide was added dropwise to the solution refluxed (75°C) under argon for 3 h. The reaction mixture was carefully monitored by TLC (hexanes/ethyl acetate, 6:1, v/v). The reaction mixture was cooled to room temperature and filtered to remove the solid which was washed with dichloromethane. The filtrate and washings were combined and concentrated. The remaining residue was purified by column chromatography (hexanes/ethyl acetate, 6/1, v/v) and crystallization from hexanes/ethyl acetate ( 
1,3-Di(o-carboran-1-yl)-2-[N-(diphenylmethylene)]amino-prop-1-ene
(3a) Dehydrocyanation of 4a. A solution of 100 mg (0.19 mmol) quantity of 2-(o-carboran-1-ylmethyl)-3-(o-carboran-1-yl)-2-[N-(diphenylmethylene)]aminopropionitrile (4a) and 40.5 mg (0.2 mmol) of a decaborane-acetonitrile complex in 5 mL of dry toluene was heated at 90°C. The mixture became dark brown in 10 min after the addition of the complex The progress of the reaction was checked by TLC (hexanes/ethyl acetate, 6/1, v/v). The reaction was completed in 2h. The toluene was evaporated and the remaining residue was purified on a silica gel column (hexanes/ethyl acetate, 6:1, v/v) and by reacrystallization from hexanes/ethyl acetate (12:1, v/v). 3a: yield 76 mg (80 %) of yellow crystals. The analytical data of the product were the same as the sample 3a described above.
3-Phenyl-2-[N-(diphenylmethylene)]aminopropionitrile (1b).
To a solution of 3.35 g (15.25 mmol) of N-(diphenylmethylene)aminoacetonitrile in 150 ml. of dry acetonitrile were added 25.2 g (183 mmol) of anhydrous potassium carbonate, 2.95 g (3.1 mmol) of tetra-n-butylammonium bromide. A 1.9 mL (20 mmol) of benzyl bromide was added dropwise to the solution refluxed (75°C) under argon. The reaction mixture was carefully monitored by TLC (hexanes/ethyl acetate, 6/1, v/v). After 2 h the additional 1 mL of benzyl bromide was added. The reaction was completed in total 4 h and then it was cooled to room temperature and filtered to remove the solid which was washed with dichloromethane. The filtrate and washings were combined and concentrated. The remaining residue was purified by column chromatography (hexanes/ethyl acetate, 6/1, v/v). lb. Carboran-1-yl)-1-phenyl-2-[N-(diphenylmethylene)]amino-prop-1-ene (3b) and 2-(ocarboran-1-ylmethyl)-3-phenyl-2-[N-(djphenylmethylene) ]aminopropionitrjle (4b). A solution of 3.25 g (9.33 mmol) quantity of 3-phenyl-2-(prop-1-ynyl)-2-[N-(diphenylmethylene)]aminopropionitrile (2b) and 2.1g (10.38 mmol) of a decaborane-acetonitrile complex in 50 mL of dry toluene was heated at 90°C. The mixture became dark brown in 10 min after the addition of the complex. The progress of the reaction was checked by TLC (hexanes/ethyl acetate, 6/1, v/v). Compound 4b has been formed during the first two hours of the reaction. Later the formation of the product 3b was observed. It was noticeable that the amount of 4b was decreasing while the amount of 3b was increasing. After 3 h of heating at 90°C the solution was cooled to room temperature, the toluene was evaporated and the remaining residue was purified on a silica gel column (hexanes/ethyl acetate, 6:1, v/v) and by reacrystallization from hexanes/ethyl acetate (12:1, v/v). Carboran-1 -ylmethyl)-3-phenyl-2-[N-{d iphenyimethylene)]aminopropionitrile (4b) . To a solution of 130 mg (0.35 mmol) of 3-(o-carboran-1-yl)-2-[N-(diphenylmethylene)]aminopropionitrile (la) in 10 mL of dry acetonitrile were added 285.5 mg of (2.1 mmol) anhydrous potassium carbonate, 33.4 mg (0.1 mmol) of tetra-n-butylammonium bromide. A 82 mL (0.7 mmol) of benzyl bromide was added dropwise to the solution refluxed under argon. The reaction was completed in 5 h and the reaction mixture was carefully monitored by TLC (hexanes/ethyl acetate, 6/1, v/v). The reaction mixture was cooled to room temperature and filtered to remove the solid which was washed with dichloromethane. The filtrate and washings were combined and concentrated. The remaining residue was purified by column chromatography (hexanes/ethyl acetate, 6/1, v/v) and crystallization from hexanes/ethyl acetate (10/1, v/v) solution. 4b: yield 100 mg (62%) of colorless crystals; The analytical data of the product were the same as the sample 4b described above. The analytical data of the product were the same as the sample 3b described above.
3-(o-
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2-Benzyl-3-phenyl-2-[N-(diphenyimethylene)]aminopropionitrile (£)
. To a solution of 1.78 g (5.7 mmol) of 3-phenyl-2-[N-(diphenylmethylene)]aminopropionitrile (lb) in 40 mL of dry acetonitrile were added 4.76 g (34.4 mmol) of anhydrous potassium carbonate, 0.56 g (1.74 mmol) of tetra-n-butylammonium bromide. A 1.3 mL (11.5 mmol) of benzyl bromide was added dropwise to the solution refluxed under argon. The reaction mixture was carefully monitored by TLC (hexanes/ethyl acetate, 6/1, v/v) that showed only spot with Rf characteristic for the substrate. After 24 h of stirring under reflux the reaction mixture was cooled to room temperature and filtered to remove the solid which was washed with dichloromethane. The filtrate and washings were combined and concentrated. The remaining yellow oil was analyzed by 1 Η NMR which showed that residue contains only crude product which was precipitated out from acetone solution and recrystallized from hexanes/ethyl acetate (6/1, v/v 
